.
Population growth as an indicator of urbanization in five Swedish cities, 1850 Swedish cities, -1910 related to the index 100 in 1850 .   1850  1860  1870  1880  1890  1900  1910  Stockholm  100  121  146  181  264  323  368  Göteborg  100  142  216  293  401  500  643  Malmö  100  145  196  291  370  465  637  Norrköping  100  118  141  158  194  242  274  Linköping  100  117  138  167  241  278  346 Source: Historisk statistik för Sverige. Del 1. Befolkning 1720 -1967 (Stockholm 1969 , 61-5. Simultaneously an urban working class formed when people migrated into, or rather to the outskirts of, larger Swedish industrial cities such as Stockholm, Malmö and Norrköping. New working-class suburbs were the results of city growth and industrialization, and with them came questions of whether or not their inhabitants should enjoy the same technological amenities as people in the city, for instance, water supply, sewerage and other technologies used to improve the urban environment. City governments were uncertain about whether to include these new areas and their inhabitants in the urban space.
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These working-class suburbs, or shanty towns (kåkstäder) as they were often called, developed neither from previous urban nor rural structures. Thus they represented something entirely new in late nineteenth century Sweden. Surprisingly little has been written about them and their relationship to the cities, particularly as far as academic studies are concerned. The aim of this article is to study how the Swedish cities Linköping and Norrköping treated new working-class suburbs just outside their planned areas or administrative borders during the period from 1860 to 1890. Attitudes to the suburbs were expressed in discussions related to piped water supply and sewerage, especially the extension of water. Primary sources about these two cities will also be compared with secondary material concerning a wider Swedish urban context.
Underlying the argument of the article is the assumption that space, which is sometimes seen as something neutral outside the social context, is in fact an implement of social control, and Henri Lefebvre has coined the term 'social space' to denote this. David Harvey argues in line with Lefebvre that 'spatial practices' -that is, appropriation, production, control or representation of space -are inextricably linked to social relations in the city. In modern
Western society these spatial practices were imbued with class meanings. 7 The spaces members of social groups inhabit and the technologies they spatially extend therefore tell us something about social relations in the city.
The Cities of Norrköping and Linköping, Sweden
The cities of Norrköping and Linköping were very small compared to the larger and the midsized cities on the Continent and in Great Britain (see Table 2 considered to be cities administratively, financially and culturally, and were both being rather urbanized during the period (see Table 1 ).
8 Table 2 . Population in Linköping and Norrköping 1860-1920 Norrköping is situated on the river Motala Ström in the eastern part of Östergötland County in southeastern Sweden, just before the river reaches the bay Bråviken and the Baltic Sea (see Figure 1 ). Louis de Geer made Norrköping the centre of his manufacturing empire in the early seventeenth century, when he established the first paper and brass mills there, followed a few years later by the textile manufactory Drags. By the mid-nineteenth century
Norrköping was dominated by several smaller woollen manufactories. 9 In the 1840s and 1850s the popularity of finer cloth declined, while the demand among workers and farmers for cheap fabrics increased. The textile manufacturers consequently had to mechanize production to be able to mass produce this cloth. Mechanization meant significant investments for the small woollen manufacturers, and some instead invested in the cotton industry. The remaining woollen companies either disappeared or merged with others into larger modern joint-stock companies in the 1860s and 1870s. The dominance of the woollen industry was not only great in the city -in 1870, 52 percent of the city's industrial workers were employed there;
Norrköping's woollen industry was foremost in the country. In the 1860s Norrköping was one of the most successful industrial cities in Sweden, second only to the capital Stockholm. 
7
Linköping lies on the river Stångån just south of Lake Roxen, around 40 kilometres southwest of Norrköping (see Figure 2) . Linköping had been an ecclesiastical and educational centre for centuries, and the seat of the County Government since 1634. It was also the agricultural centre of the surrounding fertile plain, the so-called Östgötaslätten, and some of Norrköping City Archives).
the landed gentry owned houses in the city. 
The Suburbs of Norrköping and Linköping
A consequence of industrialization and urbanization in Sweden was the appearance of suburban shanty towns. Housing shortage, with accompanying high rents and increased land prices, drove the working class in particular outside the city's planned area or its administrative border, 13 where building was not restricted by national urban building, fireprotection and health laws and was therefore less expensive. 14 Norrköping's northern suburb, which belonged to the Östra Eneby rural district north of the city, was seen by many as a shanty town. The area was marshy and not suitable for farming, so the property owners divided it into building sites, which were then sold for lower prices than in the city. The suburb had its origins around 1860 and at that time had about 60 inhabitants. The area was situated along the main Eastern railway line, which was under construction from 1863 to 1866, but the population did not grow much during the 1860s. 15 The transformation into a suburb crowded enough to be regarded as a problem area by local and regional authorities occurred during the economic boom of the 1870s, when population increased incredibly rapidly. 16 The inhabitants were mostly workers and poor people.
The housing and sanitary conditions in Swedish industrial towns at this time were generally poor, but in Norrköping these conditions were probably even worse, particularly in 13 The city's planned area, as it was marked out by the city plan, constituted the actual city in administrative and judicial terms, and the national urban general regulations, building codes, health and fire laws were only applicable there. Areas outside the planned area were considered to be the countryside, despite the fact that they sometimes lay within the city border. Swedish cities thus often included land that was administered by the city was considered to be a shanty town; the area was partly marshy and sanitation was very poor.
It was also a working-class area, in close proximity to the industrial districts Nykvarn and
Tannefors on the river.
20

City versus Suburb -the Extension of Water
Modern water supply and sewer systems were constructed in Norrköping between 1872 and 1875. According to Norrköping water delivery practice, pipes outside the planned area had to 17 Svensson, Godlund and Godlund, 'Norrköpings ekonomiska och sociala historia', 259-67. 18 Horgby, Surbullestan, 31-3. Ladugårdsbacke consisted of several smaller areas such as Ladugårdsbacke, Ladugårdsgärde and Tomteboda, but the former will hereafter be used as a common name for the whole area (it is the most frequently used in the literature).
be paid for by the building owners themselves, and this meant that few in the northern suburb could afford a connection to the city's piped water supply. A company just north of the city border, the engineering workshop Norrköpings Mekaniska Verkstad, was granted the right to distribute water to the inhabitants of the eastern part of the suburb, Fredriksdal, particularly to those living in close proximity to its premises. In this way, the City Council could attend to the needs of this poor suburban district and still make some money, since the company both paid for the infrastructure and the water.
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In the 1880s, the number of inhabitants in the northern suburb grew quickly, reaching the level of some 3,000 inhabitants. 22 In 1885, the suburb became a municipality (municipalsamhälle). It was really a part of the rural district Östra Eneby, adjacent to the city of Norrköping, but by being designated a municipality the suburb came under the national urban laws while remaining a part of the rural district administratively, judicially and ecclesiastically. 23 For instance, the building of houses and privies hereby came under the urban building codes, although it is difficult to say how much effect the regulations had in practice. In the middle of the 1880s, the inhabitants of the northern suburb began demanding help from the city with necessary infrastructure and services. Both private and common water taps, for instance, were too few. In 1886, a committee from Fredriksdal wrote to Norrköping
Waterworks Board 25 to ask if a water pipe could be extended from the engineering workshop along one of the streets. The Waterworks Board was not in favour of any new extensions of the water supply. Water consumption was increasing and the waterworks' pumps were already at maximum capacity, so expansion outside the planned area could not be allowed. If the suburb was granted the extension it would also be very difficult to deny other suburbs water infrastructure. Furthermore, the board was of the opinion that more water would increase rather than decrease sanitary problems, since drainage was so poor in the suburb.
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Not only was the Waterworks Board divided in this question, but so was the City Council, which became apparent at a meeting in late 1886. There was a long discussion and there were several proposals, some of which were put to the vote. A detailed account of the discussion, which was published in the local newspaper Norrköpings Tidningar the day after the meeting, reveals deep disagreement among the members of the Norrköping City Council in this question.
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The proponents of the water extension started out by contradicting the Waterworks Board's technical argument, namely that the pumps were running at their maximum rate. Fredrik
Blombergh was of the opinion that the pumps were capable of working either a little faster or 25 The Waterworks Board was the city's administrative unit for the water and sewer systems. It was placed under the City Council, but was also financially responsible to the city's Financial Department. a little longer per day without actually straining them, and thereby both the city and the northern suburb could be supplied with water. The opponents, who basically supported the Waterworks Board, did not share this optimistic view of the capacity of the city's water supply, and they were afraid that the city itself soon would lack water.
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Issues of quality, quantity, and availability of the water were also debated, and the assumption was that these aspects influenced the sanitary conditions in the suburb one way or another. The proponents thought that the northern suburb needed not only a pure and ample supply of water, which was necessary from a sanitary point of view, but also a readily available supply. That is, pipes had to be extended, if not to each household, at least in close proximity to them. The suburb had been under the national building code since 1885, but most buildings were still not in any condition to have service pipes installed. Extended pipes were important also for convenience, according to the proponents.
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The opponents, on the other hand, regarded the water tap at the premises of the engineering workshop as quite enough, since it delivered pure city water. An extension would certainly mean convenience for the people in the area, but was not at all necessary for sanitary purposes. The single water standpipe was good enough; if they wanted more water they could dig their own wells, which would also be cheaper for them. were of the opinion that it would then be an advantage for the city itself if the northern suburb had piped water -but they had to arrange better sewerage first -while the opponents argued that the extension of water would in such a situation only mean an even bigger threat to the city because of the poor drainage in the suburb.
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In connection with this, humanitarian arguments were put forward by the proponents.
Since so many inhabitants of the northern suburb worked in Norrköping, it was the duty of the city to help: 'It is the duty and obligation of the city to extend a helping hand to the inhabitants of the suburb,' said Fredrik Blombergh. Edward Rodhe added that 'the inhabitants of Norrköping have a moral obligation toward the northern suburb.' 33 The opponents, on the other hand, wondered where to draw the line if other surrounding areas, notably working-class areas, demanded the right to water on the same grounds.
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At this time, it was known by the City Council that the northern suburb intended to ask to be incorporated in the city of Norrköping, but both groups favoured the separation between the suburb and the city in the long run, even though neither explained how this was to be realized. For the proponents, helping the suburb with the water extension was a way of making the future separation smoother. The opponents feared that expanding the water system would either draw the suburb and the city closer to each other -not only water but also other public services would then be demanded -or make the suburb grow even faster. Both these developments would lead to a more difficult process of separation.
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Discussing otherwise humanitarian issues, both proponents and opponents of the water extension saw the northern suburb as a growth 36 : 'As it is now, the northern suburb is undeniably a serious growth on the city of Norrköping; sooner or later it will be necessary to operate on it, and this operation will not be easy,' said Fredrik Blombergh, one of the proponents. 37 The suburb was also referred to as weed, which should not be watered in order to avoid its spreading. 38 As a matter of fact, the suburb itself also noted that it had become a 'sewer for . . . the worst and basest elements' of the city.
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The content of this 'sewer' was mostly workers and poor people, but also criminal 'elements.' At times, it seems to have been the city's tacit policy to rent dwellings for its poor people in the northern suburb, so that the rural district Östra Eneby eventually was obliged to support them. 40 Other sources also show that the city's workers sometimes felt driven out of the city. This can be seen in a letter to the editor of Norrköpings Tidningar from a worker who complained about the building of new worker's dwellings on a building lot at the outskirts of Eventually, there was a slight majority in favour of a proposal that on the whole resembled the suburb committee's original one, but with some additional requirements. The water pipe was to be about 200 metres long, and it would supply those living adjacent to it with city water for a fee (see Figure 3) . The pipe was to be supervised by Norrköping's waterworks engineer, B. L. Hellström, and the committee had to see to it that proper drainage was arranged. The proponents of the extension of water were therefore successful in the end. In that sense one can say that a humanitarian strand in the Norrköping City Council was victorious. In the long run, however, infrastructural improvements in the northern suburb were not prioritized by the council, since no further extensions occurred until 1909 and 1910.
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Figure 3: The Norrköping water system in 1896. The network of streets roughly corresponds to the planned area of the city of Norrköping (Sources: T. Schmid and J. Hallström, 'The pipe-bound city in time and space: applying GIS to the historical development of the city and its water and sewer systems -Linköping and Norrköping, Sweden, ca. 
Water Distribution to Workers' Suburbs in Other Swedish Cities
Little has been written about working-class suburbs in other Swedish cities during this period in terms of the academic literature, and this will be complemented with other source material -amateur ethnological and historical studies, novels, pamphlets -to see if the situation in
Norrköping and Linköping was unique or part of a larger picture. In-depth studies of each city below need to be carried out in the future, but the outline will do as a context to the development in the two case cities.
Outside Stockholm, the Swedish capital, there emerged several working-class suburbs in the late nineteenth century, many of which resembled the northern suburb and Ladugårdsbacke. Two examples will be examined, Årstadal to the south and Hagalund north of the city. Årstadal was an area near the bay Årstaviken and the railroad, and it was partly very marshy. Count Erik Sparre and the engineer Charles J. Smith started selling building lots there in the mid-1870s, on very unfavourable conditions. Owing to the housing shortage in the city, however, by 1882 a number of wooden houses and around 1,000 mostly working-class inhabitants existed in Årstadal.
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There was no building code for the area and sanitary conditions were very poor -the water supply consisted of poor wells, drains and sewers were lacking, and privies were overflowing -which resulted in several severe epidemics emanating from the suburb. Neither Sparre, the Hagalund was located closer to the city, had a better topography, and the overall conditions were also more favourable, although some parts were considered to be slum areas of the worst sort. It had emerged in the same dubious way, and by means of the same person, as Årstadal.
In 1890 Charles J. Smith was commissioned by the landowner, Captain Albert Amundson of the Royal Corps of Engineers, to start selling property in Hagalund, and this was done in the same speculative manner as in Årstadal. Soon workers, artisans and poor people began moving to the suburb. After a few years, the municipality made a great financial effort to build a rudimentary sewer system in the suburb, though in the early 1900s the water supply was still obtained from wells.
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The workers' suburbs of Stockholm had a very bad reputation in the city, and the city feared that both epidemics and working-class revolts might start there and hit the city. The suburbs lay in neighbouring rural districts and had emerged as the result of speculative business of wealthy landowners, and the latter were therefore seen as responsible for necessary services. Consequently, the city of Stockholm consistently denied all its suburbs access to the urban water and sewer systems until at least the early twentieth century. in the city. People in great numbers moved in from the countryside, and since the city itself was short of housing, many migrants settled in Kirseberg outside the city's planned area, where building regulations were lacking and houses could be built rapidly and with inexpensive materials. Even here a landowner knew how to take advantage of the situation.
Carl Petter Andersson bought building lots in Kirseberg and sold them at a much higher price, although it was lower than in the city.
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Powerful men in Malmö wanted to prevent poor settlers from entering the city. Apart from workers and the poor, Kirseberg in particular was also known to harbour criminal 'elements'
and prostitution. The merchant L. Osberg, a representative of the city's poor-relief organization, wanted to exclude workers and artisans by demanding a six-month rent in advance for new tenants. He would only allow orderly workers in the city. His proposal came to naught, but still tells us something about prevalent attitudes toward workers and poor from suburbs like Kirseberg.
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Sanitation and drainage in Kirseberg were inadequate, and water was provided by wells. In 1879 Malmö's second waterworks was built in Bulltofta, southeast of Kirseberg, and the water tower was placed right in the suburb. Some newly-built houses were demolished to make way for the large conduit between the waterworks and the water tower, but the suburb inhabitants were not allowed to connect. Not until the early twentieth century were there any connections to the water system from Kirseberg, and it was only in the 1920s that a complete coverage of connections to the Malmö water and sewer systems was achieved. 
Cities, Working-Class Suburbs and Water Distribution in Perspective
By Swedish standards Norrköping and Linköping were early in introducing modern water supply and sewerage in the 1870s. As Martin Melosi points out using examples from the USA, investment in a water system has in the modern era often indicated a commitment to city growth. Financiers and administrators of large technological systems such as water and sewerage, which require large initial investments, have therefore tended to favour extensions as a way of financing the whole system, for example, for amortizing loans or paying investors. 58 In both Linköping and Norrköping the water and sewer systems were expanded a great deal by the Water Company and the Waterworks Board up until the 1890s, but this was always to areas that were deemed financially viable, were considered necessary for future economic or industrial activities or were otherwise uncontroversial.
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The working-class suburbs that were emerging around both cities, on the other hand, constituted new problems of legal status, property ownership, topography, sanitation and many other factors different from areas within the city. Since these working-class suburbs were new phenomena in the 1860s and 1870s there were few antecedents to draw inspiration from regarding how to handle the problem of distributing water there. Several other Swedish cities, particularly industrial ones, faced similar problems at this time, but cooperation between cities seems to have begun only after 1900. The working-class suburbs of Norrköping, Linköping and the other Swedish cities in this study share some common characteristics. These areas were located outside the cities' planned areas, and often beyond the administrative borders, where building, fire or public health codes did not apply. The property on which the suburbs were built was not suitable for farming or commercial activities, the result of which was land speculation. Property owners used the housing shortage in the cities to make money on suburban building lots of little value. They did little or nothing to make water or drainage conditions better in these suburbs, so the environment was marshy and unhealthy, and epidemics often originated in the crowded housing areas.
These alarming conditions in close proximity to the cities, and the fact that the suburbs were growing, forced the cities to deal with them. By looking at the evidence from First of all, the geographical location and topography of each suburb played an important part. The fact that the areas were marshy made them not only unsuitable for farming and commercial activities but also for the building of proper houses, which is probably one reason why many cities did not consider growth in this direction. The Norrköping case also shows that the marshy environment and poor drainage made many, but not all, council members oppose a water extension as they feared that this would make the waterlogged conditions worse. Ladugårdsbacke was also geographically disadvantaged in that it was both partly marshy and situated on the other side of the river Stångån (see Figure 4 ). Despite the fact that the studied working-class suburbs in, for instance, Norrköping, Stockholm and Malmö were situated in close proximity to the cities' planned areas and to communication systems such as roads and railways, they were thus not attractive areas for urban expansion due to their geographical and environmental disadvantages. The city of Göteborg, on the other hand, included the working-class suburbs Masthugget and Majorna into the planned area and the original water system as early as 1872. The main reason for this was that these areas were considered necessary for the future commercial and industrial growth of the city -they both lay near the harbour, which was essential for the city's commercial life. Norrköping also feared either that the suburbs would demand more urban services and/or that other similar areas around the cities would request piped water, should Ladugårdsbacke and the northern suburb receive water pipes. It is likely that economy was a key factor behind the restrictive policies concerning water to the suburbs even in Malmö and Stockholm.
Fourthly, sanitary aspects of a water extension were considered in both Linköping and
Norrköping. In Linköping, for instance, council member Nils Östling thought that piped water would not benefit Ladugårdsbacke from a sanitary viewpoint. On the whole, there were few concerns about epidemics in Ladugårdsbacke, maybe because the river separated it from the city and the fact that the suburb Stolplyckan to the southwest caused greater sanitary concern.
Part of its drainage flowed into the city (see Figure 4) .
In Norrköping some council members were of the opinion that water would even worsen sanitary nuisances, due to the poor drainage in the northern suburb. Yet the fear of epidemics originating in the northern suburb was very widespread in the Norrköping City Council since many of the suburb's inhabitants worked in the city. This was probably one reason why the suburb eventually received a water pipe, though on condition that drainage was improved first.
Finally, from an ideological point of view, a bourgeois definition of the urban space was also crucial. During the period from 1860 to 1890 an urban working class was forming in Sweden, and, just like on the Continent and in Great Britain, there was a fear of revolts, immorality and disease emanating from working class districts and suburbs. 63 In Norrköping and Linköping, as well as in Stockholm and Malmö, it is likely that this fear also played an important part in the treatment of the suburbs, and thus the respective city governments sometimes displayed a very negative attitude to workers and their housing areas. Denying working class suburbs water and other services may have been a way of handling this fear by keeping the workers and the problems associated with them out of the city, the urban space.
In Norrköping there was a condescending, yet also very ambivalent, attitude to the workers, as in the metaphors of 'growth' and 'weed'. The bourgeois city fathers of Norrköping had a relationship to the workers and therefore, in the opinion of several council members, a sense of moral responsibility, which was why the northern suburb eventually 63 C. Hamlin, Public Health and Social Justice in the Age of Chadwick: Britain, 1800 -1854 (Cambridge 1998  received the short water pipe that was debated in 1886. 64 The aristocratic and bourgeois elite in Linköping did not have such a complex relationship to the working class as did the bourgeoisie in Norrköping. To the extent that such a class existed in Linköping it lived and worked mainly outside the town, and the city was thus not as dependent on workers as
Norrköping. Ironically, this may have made it easier to deny Ladugårdsbacke water so consistently, by referring to the legal power of the city border.
In Malmö and Stockholm there were also powerful people who actively worked to drive workers out of the central part of the cities, and thereby to exclude them from the urban space.
One of the motives behind the first Stockholm water system, which was completed in 1861, was that it would make it possible to tear down dilapidated housing and clear up slums, so that workers could be relocated to other, peripheral parts of the city. Other city planning questions from late nineteenth century Stockholm confirm that some representatives of the bourgeoisie associated the working-class districts with poor sanitation and immorality, and therefore wanted to drive them as far from the city centre as possible. 65 The working-class suburbs around the city of Stockholm were also denied water consistently.
Conclusions
In this article the extension of water to working class suburbs has been studied for two Swedish cities in particular, Norrköping and Linköping, but the primary material has also been complemented with secondary material from Malmö and Stockholm. When looking at why the working-class suburbs were most often denied -and on one occasion reluctantly given -piped water at this time in Swedish history some factors stand out as particularly important. The disadvantaged geographical location and poor topography of these suburbs were a drawback for them when extending water from the cities' piped water systems was discussed. Poor drainage, for example, was used as a direct argument against the extension of water, because the increased input of water could not be efficiently drained. Limited technical capacity of the whole urban system was also often seen as an obstacle to extension by city governments. However, the view of the capacity could differ considerably as there was no absolute way of measuring either technical constraints or future loads on the system.
For the Swedish cities in this study the extension of infrastructure to a suburb also potentially meant some kind of responsibility for the new area. This was an economic burden that they often would not carry, especially since the future of the suburbs was uncertain as regards, for example, tax-and water fee-paying capacity. In this sense the existing economic geography was confirmed even more with the question of extending urban sanitary infrastructure; those who could not afford it had to do without. One notable exception is Norrköping, whose Waterworks Board finally built a 200 metre pipe after a long council debate in 1886. In this case it was probably the fear of epidemics on the part of the city that determined the question, since the suburb lay near the city and its inhabitants worked in the city. The fear of an epidemic originating in a working-class suburb thus seems to have been related to its distance from the city.
The spatial perspective on urban social relations introduced by Lefebvre stresses that the underpinning of social practices is spatial, and thus that space has social connotations. 66 Each of these contributing factors -geography, technology, economy, sanitation and ideologyhad a spatial ring to it, and they all interrelated in space. The working class suburbs were located in geographically unfavourable places, to which extensions of water could be technically demanding, at least in the city governments' rhetoric, which also affected the cities' economic considerations. Since the suburbs often lacked fiscal resources it was considered risky for the cities to finance the extensions, and the current economic geography was consequently underlined. Fear of epidemics prompted city governments to prioritize the well-being of the suburbs only when the city was threatened.
From Lefebvre's perspective urban, bourgeois ideology and practices resulted in a spatial exclusion of the suburbs, since water distribution during this period of Swedish urban history to a great extent seems to have been aimed at keeping workers out of the cities and prioritizing the cities at the suburbs' expense. In this sense, the difference between urban and suburban spaces was confirmed with water technology. Decisions not to extend water to poor, marshy, unproductive suburban land implied that piped water technology was primarily built for urban residents and spaces, thereby underlining already existing environmental and even spatial injustice between city and suburb. 
